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(54) BLACK PERYLENE PIGMENT AND PROCESS FOR PRODUCING THE SAME 



(57) A black perylene-based pigment comprising a 
solid solution obtained by calcining a mixture of at least 
two compounds selected from the group consisting of 
anhydrides of perylene tetracarboxylic acid, diimide de- 



rivatives of perylene tetracarboxylic acid and diimide de- 
rivatives of perylene diiminodicarboxylic acid, exhibits 
an excellent blackness, an excellent heat resistance 
and an excellent weather fastness as well as a high re- 
sistance and a high safety. 



Fig. 1 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a black perylene-based pigment and a process for producing the same, and 
more particularly, to a black perylene-based pigment having a high blackness, a high tinctorial strength, an excellent 
heat resistance and an excellent weather fastness as well as a high safety and a high electrical resistance, and a 
processfor producing such a black perylene-based pigment. The black perylene-based pigment of the present invention 
is useful as coloring pigments for inks, paints, ink-jet printing inks, electrophotographic toners, rubbers and plastics, 
black matrix pigments for liquid crystal color filters, etc. 

BACKGROUND ART 

[0002] As black pigments, there have been conventionally used carbon black, perylene-based pigments and the like. 
Among these black pigments, carbon black has been most widely used because of its high tinctorial strength as well 
as an excellent blackness, an excellent acid resistance and an excellent weather fastness. However, carbon black has 
a very small particle size and a large bulk density and, therefore, tends to surfer from problems such as poor handling 
property and workability. Also, it may be difficult to use such carbon black in applications requiring a high electrical 
resistance, such as black matrix materials for liquid crystal color fillers, because of a low electrical resistance thereof. 
Further, the carbon black may contain carcinogenic polycyciic condensation compounds and, therefore, has a problem 
concerning a safety. 

[0003] Although the perylene-based pigments extensively used as fast pigments exhibit red-violet-brown-black colors 
in a solid state, the color tone thereof is not necessarily kept thermally stable (W. Herbst & K. Hunger "Industrial Organic 
Pigments", VCH Press, pp. 467-480). 

[0004] In order to improve the thermally unstable color tone of the perylene-based pigments, there have been pro- 
posed solid solution (mixed crystal) pigments composed of two diimide derivatives of perylene tetracarboxylic acid 
(Japanese Patent Application Laid-Open (KOKAI) Nos. 52-103450 and 57-139144 and Japanese Patent Publication 
(KOKOKU) No. 45-33552). However, these conventional black perylene-based pigments are deteriorated in blackness 
in spite of the high tinctorial strength thereof, so that there may be arise such a problem that the color tone thereof is 
readily changed when applying a mechanical shear force thereto. In the process described in Japanese Patent Pub- 
lication (KOKOKU) No. 45-33552, the mixed crystal pigment is produced by dissolving raw compounds as a mixed 
crystal component in a solvent and then adding acids, etc. to the resultant solution, thereby precipitating the mixed 
crystal pigment. 

[0005] An object of the present invention is to provide a black perylene-based pigment exhibiting an excellent black- 
ness, an excellent heat resistance and an excellent weather fastness as well as a high safety, which is usable as black 
matrix pigments for liquid crystal color filters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] 

Fig. 1 is a graph showing X-ray diffraction diagram of the black pigment obtained in Example 1 and the pigment 
obtained in Comparative Example 2. 

Fig. 2 is a graph showing light absorption spectrums of the black pigment obtained in Example 1 and the pigment 
obtained in Comparative Example 2. 

DISCLOSURE OF THE INVENTION 

[0007] The above object of the present invention can be accomplished by a solid solution (black perylene-based 
pigment) obtained by using calcining techniques which have not been conventionally used in the application field of 
organic pigments, more specifically by calcining a specific perylene-based pigment at a specific temperature. 
[0008] In an aspect of the present invention, there is provided a black perylene-based pigment comprising a solid 
solution composed of at least two compounds selected from the group consisting of compounds represented by the 
following formulae (I) to (IV): 
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50 wherein R 1 and R 2 may be same or different and are independently -(CH 2 ) n -X ! wherein X is hydrogen atom : methyl 
group, alkoxy group, hydroxy group, phenyl group, 4'-(azophenyl)phenyl group, alkylphenyl group, alkoxyphenyl group, 
phenol group, halogenated phenyl group, pyridyl group, alkylpyridyl group, alkoxypyridyl group, haiogenated pyridyl 
group, pyridylvinyl group and 1-naphthyl group, and n is an integer of 0 to 5; and R 3 and R 4 may be same or different 
and are independently phenylene group, alkylphenylene group, alkoxyphenylene group, hydroxyphenylene group, hal- 

55 ogenated phenylene group, pyridinediyl group, alkylpyridinediyl group, alkoxypyridinediyl group, halogenated pyridin- 
ediyl group and naphthalenediyl group, the said R 3 and R 4 being bonded to adjacent positions of the aromatic ring, 
respectively. 

[0009] In another aspect of the present invention, there is provided a process for producing a black perylene-based 
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pigment, which comprises the step of calcining a mixture containing at leasl two compounds selected from the group 
consisting of the compounds represented by the above formulae (I) to (IV) at a temperature of 1 00 to 600°C in vacuum 
or in an inert gas atmosphere. 

[001 0] The present invention is described in detail below. The black perylene-based pigment of the present invention 
comprises a solid solution (mixed crystal) of at least two compounds selected from the group consisting of the com- 
pounds represented by the formulae (I) to (IV). The formation of the solid solution is confirmed by observing a new 
diffraction diagram different from that of a simple mixture of raw materials, wherein some of the diffraction peaks of the 
mixture disappear and new diffraction peak(s) appear upon X-ray diffraction analysis. 

[0011] Examples of the preferred R 1 and R 2 groups in the compounds represented by the formula (II) may include 
hydrogen atom, methyl group, ethyl group, butyl group, methoxy group, ethoxy group, hydroxy group, phenyl group, 
phenylethyl group, 3-methoxyphenyl group, 4-methoxyphenyl group, 4-ethoxyphenyl group, 4-ethoxypheny!methyl 
group, benzyl group, 2,4-dimethylphenyl group, 2,6-dimethylphenyl group, 3,5-dimethylphenyl group, 24-dimethoxy- 
phenyl group, 2.6-dimethoxyphenyl group, 2-chlorophenyl group, 3-chlorophenyl group, 4-chlorophenyl group, 

2- bromophenyl group, 3-bromophenyl group, 4-bromophenyl group, 2-fluorophenyl group, 3-fluorophenyl group, 
4-fluorophenyl group, 4'-(azophenyl)phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 6-methyl-2-pyridyl 
group, 5-methyl-3-pyridyl group, 5-methyl-2-pyridyl group, 5-methoxy-3-pyridy! group, 5-chloro-3-pyridyl group, pyri- 
dylvinyl group and 1-naphthyl group. 

[0012] Among these R 1 and R 2 groups, more preferred are butyl group, phenylethyl group and 4-methoxyphenyl- 
methyl group. 

[001 3] Examples of the preferred R 3 and R 4 groups in the compounds represented by the formulae (111) and (IV) may 
include phenylene group, 3-methxoyphenylene group, 4-methoxyphenylene group, 4-ethoxyphenylene group, C 1 to 
C 3 alkylphenylene group, hydroxyphenylene group, 4,6-dimethylphenylene group, 3,5-dimethylphenylene group, 

3- chlorophenylene group, 4-chlorophenylene group, 5-chlorophenylene group, 3-bromophenylene group, 4-bromophe- 
nylonc group, 5-bromophenylene group, 3-fluorophenylcno group, 4-fluorophenylene group, 5-fluorophenylcne group, 
2,3-pyridinediyl group, 3,4-pyridinediyl group, 4-methyl-2,3-pyridinediyl group, 5-methyl-2,3-pyridinediyl group, 6-me- 
thyl-2,3-pyridinediyl group, 5-methyl-3,4-pyridinediy! group, 4-methoxy-2,3-pyridinediyl group, 4-chloro-2,3-pyridinedi- 
yl group and naphthalenediyl group. 

[0014] Among these R 3 and R 4 groups, more preferred are phenylene group and 3,4-pyridinediyl group. 

[001 5] The mixing ratio (mol%) of the at least two compounds selected from the group consisting of those compounds 

represented by the formulae (I) to (IV) is usually 5 to 90:95 to 10, preferably 15 to 80:85 to 20. 

[001 6] Also, as the black perylene-based pigment, preferred are pigments comprising a solid solution composed of 

at least one compound (A) selected from the group consisting of those compounds represented by the formulae (I) 

and (II) and at least one compound (B) selected from the group consisting of those compounds represented by the 

formulae (III) and (IV). 

[001 7] The content of the compound (A) in the solid solution is usually 5 to 90 mol%, preferably 15 to 80 mol%, more 
preferably 20 to 70 mol%. When the content of the compound (A) is less than 5 mol%, the obtained pigments may 
have a relatively low light absorption at a visible light wavelength of not more than 500 nm, so that it tends to be difficult 
to obtain pigments having a sufficient blackness. When the content of the compound (A) is more than 90 mol%, the 
obtained pigments may have a relatively low light absorption at a visible light wavelength of not less than 600 nm, so 
that it also tends to be difficult to obtain pigments having a sufficient blackness. 

[0018] The content of the compound (B) in the solid solution is usually 95 to 10 mol%, preferably 85 to 20 mol%, 
more preferably 80 to 30 mol%. When the content of the compound (B) is less than 10 mol%, the obtained pigments 
may have a relatively low light absorption at a visible light wavelength of not less than 600 nm, so that it tends to be 
difficult to obtain pigments having a sufficient blackness. When the content of the compound (B) is more than 95 mot%, 
the obtained pigments may have a relatively low light absorption at a visible light wavelength of not more than 500 nm, 
so that it also tends to be difficult to obtain pigments having a sufficient blackness. 

[0019] Next, the process for producing the black perylene-based pigment according to the present invention is de- 
scribed below. According to the process of the present invention, at least two compounds selected from the group 
consisting of the compounds represented by the formulae (I) to (IV) are mixed with each other at a mixing ratio of 
usually 5 to 90:95 to 1 0 (mol%), and then the resultant mixture is calcined in vacuum or in an inert gas atmosphere at 
a temperature of usually 100 to 600°C, preferably 450 to 550°C for usually 0.5 to 2 hours, preferably 1 to 2 hours, 
thereby obtaining a solid solution (mixed crystal). As the inert gas, there may be used helium, argon or the like. The 
resultant solid solution is subjected to ordinary f inishing treatments such as milling, etc., thereby obtaining fine perylene- 
based pigment. 

[0020] As described above, since the fine perylene-based pigment is produced by mixing at least two kinds of peryl- 
ene derivatives having different chromophores with each other and then calcining the resultant mixture, the obtained 
pigment is in the form of a solid solution (mixed crystal) in which at least two kinds of molecular structures are uniformly 
distributed, and can show a uniform and large absorption over a visible light wavelength region. 



4 



EP 1 413 606 A1 



[0021 J The thus obtained black perylene-based pigment exhibits an excellent blackness, an excellent heat resistance 
and an excellent weather fastness as well as a high electrical resistance and a high safety and, therefore, is useful as 
coloring pigments for inks, paints, ink-jet printing inks, electrophotographic toners, rubbers and plastics, and pigments 
for black matrix materials. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0022] The present invention is described in more detail by Examples and Comparative Examples, but the Examples 
are only illustrative and, therefore, not intended to limit the scope of the present invention. 

(1) Confirmation of formation of solid solution (mixed crystal): 

[0023] The X-ray diffraction pattern of the black perylene-based pigment was measured by Cu-Kcc ray using an X- 
ray diffractometer "RINT2000" (manufactured by RiGAKU DENKI CO., LTD.). The X-ray diffraction pattern of the solid 
solution (mixed crystal) was such a pattern, in which a new diffraction curve different from that of a simple mixture of 
raw materials (which was obtained as a sum of diffraction curves of respective components) was observed, wherein 
in the new diffraction diagram, some of the diffraction peaks of the respective components disappeared and new dif- 
fraction peak(s) appeared. 

(2) Blackness: 

[0024] The blackness of the black perylene-based pigment was expressed by the ratio of a minimum value to a 
maximum value of an absorption band in a visible light region (referto Fig. 2). When the ratio is not less than 0.55, the 
obtained black pigments showed a high blackness. The ratio of the minimum value to the maximum value of the ab- 
sorption band is preferably not less than 0.65, more preferably not less than 0.75. The visible light absorption spectrum 
of a test specimen was measured by a spectrophotometer "UV-2400PC" (manufactured by SHIMADZU SEISAKUSHO 
CO., LTD.), thereby obtaining the minimum value and the maximum value of absorption band thereof. Meanwhile, the 
test specimen used for the measurement of the visible light absorption spectrum was prepared as follows. That is, 0.1 
g of the black perylene-based pigment and 0.5 ml of castor oil were mixed together by a Hoover's muller to form a 
paste. 4.5 g of clear lacquer was added to the obtained paste and was intimately kneaded to form a paint. The obtained 
paint was applied on an OHP sheet by using a 1 -mil applicator to form a coating film thereon. 

(3) Tinctorial strength: 

[0025] The tinctorial strength, the weather fastness and the heat resistance of the biack perylene-based pigment 
were evaluated by using L*, a* and b* values according to CIE space, i.e., uniform sensory color space of Commission 
Internationale de I'Eclairage (1 976). The tinctorial strength was determined as follows. That is, the L* value of a spec- 
imen was measured by using a spectrocolorimeter "Color Guide" (manufactured by BYK-Gardner GmbH), and the 
visual reflectivity Y (%) was calculated from the measured L* value according to the following formula: 

Y (%) = L* 2 /100 

[0026] Further, the Munsell value was obtained from the thus calculated visual reflectivity Y value by referring to 
Attached Table-2 of JIS-Z-B721 . 

[0027] The tinctorial strength (TS (%)) of a test specimen was calculated from the Munsell value (VA) of a control 
specimen and the Munsell value (VB) of the test specimen according to the following formula: 

TS (%) = {1 - (VB - VA)} x 100 

[0028] The test specimen was prepared as follows. That is, 0.5 g of the black peryiene-based pigment, 1.5 g of 
titanium dioxide and 0.5 ml of castor oil were mixed together by a Hoover's muller to form a paste. 4.5 g of clear lacquer 
was added to the obtained paste and was intimately kneaded to form a paint. The obtained paint was applied on a 
cast-coated paper by using a 6-mil applicator, thereby obtaining a coating film thereon. The control specimen was 
prepared as follows. That is, 0.5 g of the black perylene-based pigment obtained in Comparative Example 1 , 1 .5 g of 
titanium dioxide and 0.5 ml of castor oil were mixed together by a Hoover's muller to form a paste. 4.5 g of clear lacquer 
was added to the obtained paste and was intimately kneaded to form a paint. The obtained paint was applied on a 
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cast-coated paper by using a 6-mil applicator thereby obtaining a coating film thereon. 



(4) Weather fastness: 



formula: 



AE = J(L s *-L*) 2 +(a s *-a*) 2 +(b s *-b*) 



W wherein L • a." and b s * represent hue values of the non-treated black perylene-based pigment; and L* ; a' and b* 
represent hue values of the treated black perylene-based pigment. Der vlene-based pigment was free 

[0030] When the color difference (AE) is not more than 0.3, the obtai ned blac >^™*™ a ^» gsiness . 
rom change in hue between before and after the treatment and, there ore, and os m , . 

2 o [0031] The test specimens were prepared as follows. That ,., 05 g ^^^^SZ the obtained ' 
of castor oil were mixed together by a Hoover's muller to form a paste 4.5 g of clear lac ^ e ^ as usj a 

paste and was intimately kneaded to form a paint. The obtained paint was applied on a cast coated paper y 
6-mil applicator, thereby obtaining a coating film thereon. 

25 (S) Heat resistance: 

[003 23 The heat resistance of the b.ack perylene-based 

of the black perylene-based pigment heat-treated m an oven at 200 C for one hour a well as t 
treated black perylene-based pigment were respect.ve y measured, evakin of 

30 based pigment was expressed by the color difference (AE) by the same method as used m 
the weather fastness. 

(6) Electrical resistance: 
ss [0033] The electrical resistance of the black perylene-based pigment was 

hereof as measured by the following method. First, 0.5 g of the black P^^^^Z^l beLen 

molded under a pressure of 140 kg/cm* to form a test speamen The thus prepa ed test^ '^Srt^n was applied 

a pair of stainless steel electrodes completely isolated from outs.de by a Tef o n holde * ™« ^ Co ™ Xo 

w£i a voltage of 15 V by using a Wheastone bridge ("TYPE ^8"^ 
40 measure a resistance value R thereof. After the measurement an e Jatculated from the measured 

test specimen were measured, and the volume resistivity value X (Q-cm) thereof was calculated 

values according to the following formula: 

X = R/(A/t) 

45 

Example 1 



[0034] 1 20.1 9 (0.2 mol) of a compound represented by the formula (II) wherein R 1 end R= ■ both ^^n")^",^ 
where X is pyrldy, group end n is 2), end ,07.0 g (0.2 mol) , of e ^""^ ^'^ed a 5 7c o one hour 

measuring the light absorption spectrum of the obtained black p,gment. as shown >n F.g. 2, 
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absorption spectrum (indicated by the solid line in Fig. 2) exhibiting a broad absorption band covering a whole visible 
light region, which was different from the absorption spectra of the respective starting materials used in the form of a 
simple mixture (Comparative Example 2; spectrum indicated by the dotted line for the compound represented .by the 
formula (II) wherein R 1 and R 2 both are -CH 2 -CH 2 -C 5 H 4 N. and spectrum indicated by the alternate long and short dash 
line for the compound represented by the formula (III) wherein R 3 and R 4 both are phenylene group). 
[0036] Further when the obtained black pigment was heat-treated at 200°C for one hour no change in quality thereof 
was caused. Also, when the black pigment was irradiated with light for 8 hours using an ultra-high pressure mercury 
lamp, no change in hue thereof between before and after the irradiation was observed. As a result, it was confirmed 
that the black pigment had an excellent heat resistance and an excellent weather fastness. Essential production con- 
ditions are shown in Table 1 : and various properties of the obtained black pigment are shown in Table 2. 

Examples 2 to 5: 

[0037] The same procedure as defined in Example 1 was conducted except that the amounts of the compounds 
represented by the formulae (II) and (III) were changed variously, thereby producing black pigments. Essential pro- 
duction conditions are shown in Table t , and various properties of the obtained black pigments are shown in Table 2. 
Also, as a result of measuring the X-ray diffraction diagram of the obtained black pigments, there were observed the 
diffraction diagram different from that of a simple mixture of the starting materials. Therefore, it was confirmed that the 
obtained black pigments had a new solid solution crystal structure. 

Example 6: 

[0038] The same procedure as defined in Example 1 was conducted except that the compound represented by the 
formula (II) was replaced with 78.4 g (0.2 mol) of perylene tctracarboxylic dianhydride as the compound represented 
by the formula (I), thereby producing a black pigment. Essential production conditions are shown inTable 1 , and various 
properties of the obtained black pigment are shown in Table 2. Also, as a result of measuring the X-ray diffraction 
diagram of the obtained black pigment, there was observed the diffraction diagram different from that of a simple mixture 
of the starting materials. Therefore, it was confirmed that the obtained black pigment had a new solid solution crystal 
structure. 

Example 7: 

[0039] The same procedure as defined in Example 1 was conducted except that the compound represented by the 
formula (III) was replaced with 107.7 g (0.2 mol) of the compound represented by the formula (IV) wherein R 3 and R 4 
both are pyridyl group, thereby producing a black pigment. Essential production conditions are shown in Table 1 , and 
various properties of the obtained black pigment are shown in Table 2. Also, as a result of measuring the X-ray diffraction 
diagram of the obtained black pigment, there was observed the diffraction diagram different from that of a simple mixture 
of the starting materials. Therefore, it was confirmed that the obtained black pigment had a new solid solution crystal 
structure. 

Example 8: 

[0040] The same procedure as defined in Example 1 was conducted except that the compound represented by the 
formula (II) was replaced with 107.7 g (0.2 mol) of the compound represented by the formula (IV) wherein R 3 and R 4 
both are pyridinediyl group, thereby producing a black pigment. Essential production conditions are shown in Table 1 , 
and various properties of the obtained black pigment are shown in Table 2. Also, as a result of measuring the X-ray 
diffraction diagram of the obtained black pigment, there was observed the diffraction diagram different from that of a 
simple mixture of the starting materials. Therefore, it was confirmed that the obtained black pigment had a new solid 
solution crystal structure. 

Example 9: 

[0041] The same procedure as defined in Example 1 was conducted except that 78.1 g (0.2 mol) of a compound 
represented by the formula (II), wherein R 1 and R 2 both are hydrogen atom (where X is hydrogen atom and n is 0), 
and 107.3 g (0.2 mol) of the compound represented by the formula (III) wherein R 3 and R 4 both are phenylene group, 
were used, thereby producing a black pigment. Essential production conditions are shown in Table 1, and various 
properties of the obtained black pigment are shown in Table 2. Also, as a result of measuring the X-ray diffraction 
diagram of the obtained black pigment, there was observed the diffraction diagram different from that of a simple mixtu re 
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of the starting materia. Therefore, it was confirmed that the obtained black pigment had a new solid solution crysta. 
structure. 

Comparative Example 1 : 

[0042] The visible light absorption spectrum of the compound represented by the formula ^^j^^^^ . 
are CH -CH -C K H C (where X is phenyl group and n is 2) was measured. As a result, it was confirmedthat the absorption 
I e ec^ C at I wfveL^of not J than 650 nm and near 520 nm in visible ^^^^T^^ 
therefore, the compound was deteriorated in blackness (spectrum indicated by the dotted line .n Fig. 2). Various prop 
erties of the pigment are shown in Table 2. 

Comparative Example 2: 

[0043] 120.1 g (0.2 mo.) of a compound represented by the formula (II) wherein R 1 ^^^^^ 
where X is pyridy. group and n is 2) and 107.3 g (0.2 mo.) of a com P ound / e P: esented a b y T e i« 

and both are phenylene group, were mixed together by a mortar, thereby obtaining a pigment. The X ray faction 
I g L olToSd pigmenf was measured. From the measured «~ -^"^' a "^^ 
Fig 1), it was confirmed that the obtained pigment is a simple mixture of these ^"^^^.o 
urtng he light absorption spectrum o. the obtained pigment, there was observed the f»°^"^™^^^n 
that of the pigment used as the starting materials, that is, the absorption spectrum at a wavelength , not ^ han 
650 nm and near 520 nm was relatively small. Therefore, the obtained pigment was deteriorated - bl ackness (spec 
trums as indicated by the dotted line in Fig. 2, and alternate long and short dash 2 ^ Fur^ ^ *e 

obtained black pigment was irradiated with light using an ultra-high pressure mercury lamp for 8 ^ and ^ en ^ 
treated at 200°C for one hour, the change in hue thereof was caused. As a result, it was th ^ 
pigment was deteriorated in a weather fastness and a heat resistance. Various properties of the obtamed pigment 



shown in Table 2. 
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Table 1 



Examples 
and 
Comparative 
Examples 


Preparation conditions 


Compound (s) of 
formula (e) (I) and/or 
(ID 


Compound (s) of 
formula (e) (III) and/or 
(IV) 


Ri and R 2 


Mol% 


R 3 and R 4 


Mol% 


Example 1 


-CH 2 -CH 2 -C 5 H 4 N 


50 


Phenylene group 


50 


Example 2 


-CH 2 -CH 2 -C 5 H 4 N 


5 


Phenyl ene group 


95 


Example 3 


-CH 2 -CH 2 -C 5 H 4 N 


25 


Phenylene group 


75 


Example 4 


-CH 2 -CH 2 -C 5 H 4 N 


75 


Phenylene group 


25 


Example 5 


-CH 2 -CH 2 -C 5 H 4 N 


90 


Phenylene group 


10 


Example 6 




50 


Phenylene group 


50 


Example 7 


-CH 2 -CH 2 -C 5 H 4 N 


50 


Phenylene group 


50 


Example 8 






Formula (III) : 
phenylene group 


50 


Formula ( IV) : 
pyridinediyl 
group 


50 


Example 9 


H 


50 


Phenylene group 


50 


Comparative 
Example 1 


-CH 2 -CH 2 -C 6 H 5 


100 






Comparative 
Example 2 


-CH 2 * CH 2 -C 5 H 4 N 


50 


Phenylene group 


50 
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Table 1 (continued) 



Examples 
and 
Comparative 
Examples 


Preparation conditions 


Calcining conditions 


Temperature (°C) 


Atmosphere 


Example 1 


500 




Example 2 


500 


Argon 


Example 3 


500 


Argon 


Example 4 


500 


Argon 


Example 5 


500 


Argon 


Example 6 


500 


Argon 


Example 7 


500 


Argon 


Example 8 


500 


Argon 


Example 9 


500 


Argon 


Comparative 
Example 1 






Comparative 
Example 2 
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Table 2 



Examples 
and 
Comparative 
Examples 


Properties of pigment 


Blackness 

/on /nn \ 
t UU min /0l; 'max , 


Tinctorial 
streng th 
<%) 


Volume 
resistivity 
value 
(Q-cm) 


Example 1 


0.77 


111 


ion 


Example 2 


0.75 


113 


ion 


Example 3 


0 .77 


113 


ion 


Example 4 


0.77 


111 


ion 


Example 5 


0.75 


110 


ion 


Example S 


0 . 77 


111 


10 11 


Example 7 


0.77 


112 


ion 


Example 8 


0.72 


110 


10 11 


Example 9 


0.77 


111 


ion 


Comparative 
Example 1 


0.48 


100 


ion 


Comparative 
Example 2 


0.58 


103 


ion 



45 



50 



55 
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Table 2 (continued) 





Examples 


Properties of pigment 




and 


Weather fastness 


Heat resistance 




Comparative 
Exairtp 1 e s 


(AE) 


( AE) 


15 


Example 1 


<0 . 3 


<0.3 


Example 2 


<0.3 


<0 .3 




Example 3 


7o~3 


<0 . 3 


20 


Example 4 


<0 .3 


<0 . 3 




Example 5 


<0 .3 


<0.3 


25 


Example 6 


<0.3 


<0.3 




Example 7 


<0 .3 


<0.3 




Example 8 


<0.3 


<0.3 


30 


Example 9 


<0.3 


<0.3 




Comparative 


1 . 5 


2 . 1 




Example 1 






35 


Comparative 


1.3 


1 . 8 




Example 2 
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45 



INDUSTRIAL APPLICABILITY 

so [0044] As described above, the black perylene-based pigment according to the present invention is a solid solution 
(mixed crystal) pigment composed of at least two kinds of molecular structures uniformly distributed therein, and having 
a uniform and large light absorption in a visible light wavelength region, which solid solution exhibits an excellent 
blackness, an excellent heat resistance, an excellent weather fastness, a high electrical resistance and a high safety. 
Therefore, the black perylene-based pigment is useful as pigments for inks, paints, ink-jet printing inks, electrophoto- 

55 graphic toners, rubbers and plastics as well as black matrix materials. 

[0045] Also, the black perylene-based pigment of the present invention are extremely thermally stable, and are free 
from change in color tone thereof. In addition, since the black perylene-based pigment shows no absorption band in 
near-infrared and infrared regions, a coating film containing such a black perylene-based pigment has an extremely 
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high reflectivity in near-infrared and infrared regions. In particular a polyvinyl chloride- or -polyethylene-based coating 
film containing the black perylene-based pigment is inhibited from suffering from temperature rise even when-exposed 
to sunshine irradiation, resulting in prolonged life of the coating film. 

Claims 

1. A black perylene-based pigment comprising a solid solution composed of at least two compounds selected from 
the group consisting of compounds represented by the following formulae (I) to (IV): 




,0 

N — R 2 

O (ID 




(III) 



(IV) 



wherein R 1 and R 2 may be same or different and are independently -(CH 2 ) n -X, wherein X is hydrogen atom, methyl 
group, alkoxy group, hydroxy group, phenyl group, 4'-(azophenyl)phenyl group, alkylphenyl group, alkoxyphenyl 
group, phenol group, halogenated phenyl group, pyridyl group, alkylpyridyl group, alkoxypyridyl group, halogenated 
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pyridyl group, pyridylvinyl group and 1-naphthy. group, and n is an integer of 0 to 5; and I R and R m J 

or different and" are independently phenyiene group, a.kylphenylene g ^ -^^XSnS Q-up. 

nylene group, halogenated phenyiene group, pyridinediy. group, ^^^^n&t positions of 

halogenated pyridinediyl group and naphthalenediyl group, said R3 and R 4 being bonded aaja 

the aromatic ring, respectively. 

(A) selected from the group consisting of the compounds represented by the ^ g V) 

compound (B) selected from the group consisting of the compounds represented by the formulae (III) 

3. A black perylene-based pigment according to claim 2, wherein the content of the compound (A) is 5 to 90 mol% 

and the content of the compound (B) is 95 to 10 mol%. 
4 A process for producing a black perylene-based pigment, comprising: 

phere. 
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